Introduction The current era of gastric surgery is marked by low morbidity and mortality rates, innovative strategies to approach resections with a minimally invasive fashion or hyperthermic intraperitoneal chemotherapy (HIPEC), as well as improved understanding of the biology of sporadic and hereditary stromal, neuroendocrine, and epithelial malignancies. 
Update on the Management of Gastric Gastrointestinal Stromal Tumors Evaluation and Staging of Gastric GIST
Due to the large capacity and relatively mobile nature of the stomach within the abdominal cavity, gastric GISTs frequently present as an asymptomatic incidentally discovered mass or with vague symptoms such as fatigue, anemia, non-specific abdominal pain, fullness, bloating, or early satiety. Eventually, a diagnostic test such as endoscopy or an imaging study may lead to the diagnosis of GIST that can range in size from a subcentimeter to over 30 cm in diameter.
Certain imaging features (such as a solid discrete mass with vascular enhancement associated with the gastric wall) or endoscopic features (a firm submucosal mass with or without a central bleeding ulcer) may suggest the diagnosis of GIST, but the definitive diagnosis should be confirmed with a needle biopsy. Endoscopic biopsy is preferred for its relative safety over percutaneous approaches, which may slightly increase the risk of bleeding or rupture. Endoscopic ultrasound (EUS) can be very helpful in defining the size and location of the tumor, as well as aid in directing submucosal biopsies. GISTs are classified as a sarcoma and are believed to originate from the interstitial cells of Cajal (pacemaker cells of the gastrointestinal tract) exhibiting features of mesenchymal tumors with neural and muscle stromal elements.
1,2 Histologically, they share many spindle shape cellular phenotypic features with leiomyomas and leiomyosarcomas, yet unlike these entities, they have the distinctive feature of staining immunohistochemically positive for c-KIT (KIT, CD117) almost 95% of the time. DOG-1 (Discovered on GIST-1) is a back-up or confirmatory immunohistochemical (IHC) stain that solidifies the diagnosis when there is doubt. 3 Once the diagnosis has been established, staging of GISTs is completed by obtaining a CT abdomen and pelvis. Common sites of metastases of GIST are within the peritoneum via direct shedding of tumor cells or hematogenously to the liver or less commonly to the lungs. 4 GISTs rarely spread to local lymph nodes, although this can happen in so called Bwildtype^GISTs that lack the usual known mutations in KIT and PDGFRA, as well as and tend to occur in young adults. 5 
Risk Stratification
Our knowledge and understanding of gastric GISTs' natural biologic behavior have benefited from serendipity in that prior to the late 1990s, the histologic markers for GIST did not exist and these tumors were classified as leiomyosarcomas. With the discovery of c-KIT as the diagnostic marker for GIST, retrospective studies reclassified the staining of these tumors and were able to detail the expected natural history as there was no prior effective therapy for leiomyosarcoma or GIST. 4 From these studies, three key features emerged that help risk stratify gastric GISTs: (1) location (stomach more common than other parts of the gastrointestinal tract except in adolescents and young adults where small bowel is more favorable), (2) size (< 5 cm more favorable, > 10 cm less favorable), and (3) mitotic rate (< 5 mitosis per 50 high-power fields more favorable, > 5 less favorable). 6, 7 From these factors, nomograms and risk tables categorize tumors into very low, low, intermediate, and high risk for metastases. 8, 9 Mutation Analysis c-KIT is a tyrosine kinase that signals for cellular growth. In the case of GIST, a mutation in the c-KIT (KIT) or PDGFRA genes results in autophosphorylation and unregulated cellular growth. Over time, we have come to understand that specific mutations in the exon coding regions confer different biologic activities and sensitivities to kinase inhibitors. The most common mutation found in gastric GISTs occurs in exon 11 and this also happens to be the most responsive exon mutation to kinase inhibition.
1,2,10,3 Therefore, in general, gastric GISTs tend to have the most favorable long-term outcome, even in the setting of metastatic disease. Routine mutational analysis is not part of the current risk stratification systems and may not be necessary for most low-risk gastric GISTs but it can help direct specific therapy for more advanced GISTs as specific mutations may respond differentially to targeted kinase inhibitors. In addition, we continue to learn more about the biologic significance of other gene mutations or fusions reported in GIST, such as BRAF, KRAS, NF1, SDH subunits, ETV6-NTRK3, and FGFR1. 5 
Surgical Treatment of GIST
The mainstay of treatment for gastric GIST is surgical resection whenever feasible. Significant symptoms such as bleeding or gastric outlet obstruction require more urgent resection. Many gastric GISTs will be cured with resection alone, and in the others, the complete histologic analysis from the whole tumor provides the risk stratification information upon which to make clinical decisions about adjuvant therapy. The goals for surgery are to avoid tumor rupture, obtain a grossly and histologically negative margin, and preserve gastric function. Many smaller (< 5 cm) gastric GISTs lend themselves well to a laparoscopic wedge resection, provided standard oncologic principals (i.e., avoid tumor rupture, placing the specimen in an endoscopic protective bag, obtain grossly negative margins) are followed. 1, 2, 4 Larger gastric GISTs that would require a larger incision to extract are better off managed with a standard open operation to ensure proper handling. In some cases with very large gastric GISTs that are abutting and displacing surrounding organs such as the spleen, pancreas, liver, or colon, it may be feasible to treat them in a neoadjuvant fashion with a kinase inhibitor (imatinib) with the goal of shrinking the tumor enough to reduce the ultimate magnitude of the operation. 11 Unlike gastric adenocarcinomas, GISTs rarely directly invade surrounding structures though the desmoplastic response around a tumor can make it difficult to separate surrounding organs cleanly and therefore require multi-organ resections. Likewise, GISTs rarely spread to lymph nodes and therefore lymphadenectomy is not generally necessary. 1 
Medical Treatment of GIST
The successful treatment of a widely metastatic GIST patient (who had failed several lines of conventional systemic chemotherapy) with an oral targeted kinase inhibitor (imatinib) ushered in a new era of treating solid tumors. 12 This single patient proof of principle experiment was quickly recapitulated in larger phase III studies that demonstrated remarkably long survival now measured in years rather than months for patients with metastatic GIST. 2, 10 Imatinib (the current first-line therapy) is a relatively selective kinase inhibitor that interferes with the phosphate binding site in the mutated c-KIT protein (in addition to the phosphate binding site in BCR-ABL and PDGFRA) and thereby prevents unregulated tumor growth. It is well-tolerated by most patients who experience relatively mild side effects while keeping their tumors under control.
1 Several other kinase inhibitors are approved for the treatment of GIST (sunitinib, regorafenib) and still other broad kinase inhibitors (nilotinib, pazopanib) are also reported to be effective in metastatic GIST. 2 Depending on the specific mutation, most GISTs will respond initially to one form or another of kinase inhibition. Unfortunately, secondary mutations do occur allowing tumors to develop resistance pathways and overcome the effects of kinase inhibition. Much work is ongoing attempting to analyze these resistance pathways and identify better biomarkers of response and/ or combination therapies. Another area of active investigation is the question of how long to treat patients with completely resected, high-risk gastric GISTs in the adjuvant setting. The current data supports at least 3 years of adjuvant therapy though a longer or indefinite duration may ultimately be necessary. 13, 14 
Summary
The history of the molecular and pathologic characterization GISTs has helped transform the concept of targeted therapy in the treatment of many cancers. Lessons learned, and yet to be discovered, from this disease help inform treatment decisions for gastric GIST and other solid tumors.
Update on Gastric Neuroendocrine Tumors
Gastric neuroendocrine tumors (NETs), or carcinoids, are a clinically diverse group of tumor types that arise from enterochromaffin-like (ECL) cells in the oxyntic gastric mucosa, most often in the body of the stomach. Gastrin acts on ECL cells to stimulate histamine release, which in turn stimulates parietal cells to secrete hydrochloric acid. Gastrin also has a trophic effect on ECL cells and is known to cause ECL hypertrophy and hyperplasia. It is thought that gastric NETs account for approximately 8% of all NETs, but the true incidence is likely unknown because the inclusion of these tumors in cancer registries is variable. Recent evidence suggests that the incidence is increasing. 15, 16 In the 1990s, gastric NETs were classified into three distinct subtypes based on clinicopathologic factors. More recently, a fourth type, neuroendocrine carcinoma, has been recognized. 17, 18 
Type I Gastric NETs
Type I gastric NETs arise in the setting of pernicious anemia or autoimmune atrophic gastritis. They are the most common of the subtypes, constituting 70 to 80% of gastric NETs. 19 Hypergastrinemia results from chronic achlorhydria, and the chronic high gastrin levels cause ELC hypertrophy. A hyperplasia to dysplasia to neoplasia pathway ensues and gastric NETs develop. The diagnosis is supported by the clinical picture, the presence of hypergastrinemia, elevated gastric pH, vitamin B12 deficiency, and the presence of anti-intrinsic factor antibodies. Type I gastric NETs tend to be small, superficial (involving only mucosa or submucosa), and multiple. Histopathologically, they are usually grade I (< 2 mitoses per 10 high-power fields and a Ki-67 index less than 3%). Endoscopic resection and surveillance is usually appropriate for these tumors as the rate of locoregional metastasis is < 5%. The NCCN guidelines recommend cross-sectional imaging be performed when lesions are > 2 cm. Antrectomy can be considered for patients with type I gastric NETs with multiple lesions (6 or more has been suggested as a cut-off) or in whom frequent endoscopic re-resection is required. Jenny and colleagues reported a series of 52 patients with type I gastric NET treated with endoscopic polypectomy versus laparoscopic antrectomy. The average number of EGDs needed per year of follow-up was significantly lower in the antrectomy group as was the risk of recurrent gastric NET (11 vs 44%) with a median follow-up of approximately 5 years. 20 Regardless of the treatment modality, the prognosis for type I gastric NETs is excellent. In a recent study with 15-year follow-up, the 3-year recurrence-free survival (RFS) for type I gastric NET was 33% and disease-specific survival (DFS) was 100%. 21 Patients with type I gastric NET have a normal life expectancy.
Type II Gastric NETs
Type II gastric NETs are rare, accounting for only 5 to 10% of all gastric NETs. Hypergastrinemia is again the inciting factor, but the etiology is MEN-1 related gastrinoma (ZollingerEllison Syndrome, ZES) rather than autoimmune atrophic gastritis. Interestingly, patients with sporadic gastrinoma only rarely develop type II gastric NETs. 22 Patients typically present with signs and symptoms more related to the gastrinoma than to the gastric NET. Type II lesions, while also indolent, have more malignant potential than type I. Lymph node metastasis is present in 5 to 35% of cases. 23 Histopathologically, they are usually WHO grade 1 or 2.
Treatment of type II gastric NET ideally includes resection of the primary gastrinoma and removal of hypergastrinemia if possible. If not, somatostatin analogues should be used to suppress gastrin levels. Endoscopic resection and surveillance of type II gastric NETs is appropriate if they are not invasive beyond the submucosa, but formal gastrectomy is recommended if they are. Therefore, EUS should be performed. Long-term outcome for type II gastric NET is dictated the primary gastrinoma. 24, 25 Mortality associated with type II gastric NETs themselves is less than 10%. 19 Type III Gastric NETs They account for 10 to 15% of all gastric NETs. Type III gastric NETS are sporadic tumors not associated with hypergastrinemia or other clinical syndromes. Patients therefore present with symptoms related to NET, such as early satiety, vomiting, upper GI bleeding, anemia, or weight loss. These tumors are usually solitary, > 2 cm in size, and the surrounding gastric mucosa is normal. Histopathologically, they are usually WHO grade 3. 26 Type III tumors have a high propensity for invasion and metastasis, with over 50% of patients having distant metastatic disease at presentation. The most common site of metastasis is the liver. EUS and staging evaluation with cross-sectional imaging are therefore recommended.
For localized disease, oncologic gastrectomy with lymphadenectomy is the treatment of choice. In the setting of metastatic disease, gastrectomy or gastric wedge resection may still be considered for palliation of symptoms. Metastasectomy is appropriate in some cases and long-term survival/cure has been reported. 27 For patients with unresectable or recurrent metastatic disease, treatment options include local ablative therapies or systemic treatment with somatostatin analogues or cytotoxic chemotherapy. In the aforementioned single institution series with 15-year follow-up, the 3-year RFS and DFS rates after curative intent resection of localized type III gastric NET were 85 and 75%, respectively. 21 
Type IV Gastric NETs
The more recently recognized fourth subtype of gastric NET is the most aggressive type. Like type III, these tumors are considered sporadic, but associated atrophic gastritis can be found in up to half of patients. 17 These tumors tend to be solitary and large, with a median size of about 5 cm. Patients may present with symptoms related to the primary tumor as in type III, or to disseminated, distant metastases. Histopathologically, type IV tumors are composed of poorly differentiated small cells and are described by the WHO classification as being histologically identical to small cell carcinoma of the lung. Most patients have widely metastatic disease at presentation, so systemic cytotoxic chemotherapy is the mainstay of treatment. The median survival is on the order of 8 months. 28 
Summary
While gastric NETs share a common cellular origin, they are a clinically and histologically diverse group of tumors. Knowledge and familiarity with the different clinicopathologic types are critical for appropriate work up, treatment, and surveillance. Endoscopic surveillance every 6 months to 1 year is appropriate following treatment of all subtypes. For patients with type III tumors, surveillance with cross-sectional imaging is indicated. The ability to summarize most of what is known about gastric NETs in a few short pages highlights the fact that current understanding of these tumors is poor. In the current era of cancer genotyping and personalized therapy, there is a great deal of room for improvement in the understanding and treatment of gastric NETs.
Gastric Adenocarcinoma-Focus on Recent Advances and Hereditary Diffuse Gastric Cancer
Gastric cancer is the third most common cause of cancerrelated deaths globally. 29 There are approximately 26,000 new cases each year in the USA with approximately 11,000 deaths. 30 This cancer is most common in East Asia and China, which accounts for half of the gastric cancers in the world. Helicobacter pylori infection, as a cause of gastric cancer, is declining in incidence and may be an explanation for the recent decline in gastric cancer in western countries. Much progress has been made in the treatment of gastric cancer, especially in the use of chemotherapy as either an adjuvant or neoadjuvant regimen with surgery. The use of adjuvant radiation therapy is decreasing, as the efficacy of chemotherapy is improving. 31 
Staging and Surgery for Gastric Cancer
Because screening for gastric cancer in western countries is not routinely performed, most patients present with advanced disease and 40% have distant metastases. On the other hand, in eastern countries, where screening is done, earlier stage disease is more frequently identified. Obviously, early stage tumors are associated with improved outcomes. Recent genomic profile studies of gastric cancer indicate that tumors are the same in eastern and western countries; however, immune signatures appear to be different. 32 Gastric cancer is generally diagnosed by upper endoscopy with biopsy. Assessment includes EUS, computed tomography (CT) of the chest, abdomen, and pelvis, and positron emission tomography (PET) scan to exclude distant metastases. If these studies identify T2 or T3 primary disease and/or lymph node metastases, staging laparoscopy should be performed with peritoneal washing to exclude peritoneal micro-metastases.
Surgery remains the only potentially curative treatment. Adequacy of surgical resection clearly influences outcomes and may enhance the relative contribution of adjuvant chemotherapy. Standard of care requires a D2 lymph node dissection that meticulously excises gastrohepatic, celiac, and splenic nodes. Recent long-term follow-up studies indicate a superior survival for patients undergoing D2 lymph node dissection. 33 Therefore, this more extensive surgery is recommended for gastric cancer. In contrast, extending resection to include an even more extensive lymph node dissection or D3 retroperitoneal lymph nodes has not been shown to improve survival.
Preoperative Chemotherapy for Gastric Cancer
Adjuvant chemotherapy for resected or resectable gastric cancer has become standard of care. Neoadjuvant chemotherapy has several advantages over adjuvant chemotherapy, including better tolerance of drug toxicity and improved drug delivery. There is also the potential for tumor down-staging and treatment of micro-metastatic tumor deposits. Moreover, it allows pathological assessment of therapeutic efficacy of the treatment regimen. The counter argument against preoperative chemotherapy is disease progression and development of an unresectable tumor. The first large study of preoperative chemotherapy was the Medical Research Council Adjuvant Gastric Infusional Chemotherapy (MAGIC) trial that was reported in 2006. 34 Of the 503 patients enrolled in this study, 74% had gastric cancers and the remainder had gastroesophageal junction (GEJ) cancers. Upfront chemotherapy with epirubicin, cisplatin, and 5-fluorouracil (5-FU) followed by surgery to remove residual disease was compared to surgery alone (standard of care). Progression-free survival (PFS) and overall survival (OS) was better for the chemotherapy arm and translated to a 25% reduction in risk of death with preoperative chemotherapy (Table 2) . Additional evidence for a benefit of preoperative chemotherapy for gastric and esophageal adenocarcinoma came from the French trial by the Federation National. 35 In this trial, 75% of patients had adenocarcinoma 31 of the distal esophagus and the remainder had gastric cancer. The curative resection rate was improved from 74 to 84% with preoperative chemotherapy. The 5-year OS was similar to the results in the MAGIC trial and led to a 31% reduction in the risk of death (Table 2) . Finally, another more recent study of 700 patients with gastric or GEJ cancers showed that a regimen combining docetaxel with infusional 5-FU and oxaliplatin had a significant rate of chemotherapy-induced complete tumor regression (16%). 36 
Postoperative Chemotherapy for Resected Gastric Cancer
Postoperative adjuvant chemotherapy had not shown a benefit until large trials from Asia mandated a complete D2 lymphadenectomy for patients entering the trial. Over 1000 patients were randomized to receive S-1 and surgery versus surgery alone. 37 S-1 combines an oral 5-FU prodrug, tegafur, with a dihydropyrimidine dehydrogenase inhibitor, gimeracil, and a bowel protectant, oteracil. OS was significantly improved with S-1, and there was a 35% reduction in the risk of death with its use. The CLASSIC trial also entered over 1000 patients with stage II/III gastric cancer undergoing surgical resection with D2 lymph node dissection. Patients received either oxaliplatin or capecitabine plus surgery versus surgery alone. 38 The 5-year OS with surgery alone was 69 versus 78% with surgery plus chemotherapy. The results demonstrated a 31% reduction in risk of death with chemotherapy following curative surgery for stage II/III gastric cancer (Table 3) .
Recent genomic profile studies of gastric cancer indicate that tumors are the same in eastern and western countries; however, immune signatures appear to be different. 32 Moreover, certain genes are commonly amplified in gastric cancer and can serve as a target for systemic treatment. One such target is HER2, the product of the ERBB2 gene that is amplified in approximately 20% of gastric cancers. The HER2-targeted antibody trastuzumab was shown to improve response rates, PFS, and OS in the landmark ToGA trial when combined with chemotherapy in patients with HER2-positive gastric or esophageal cancers. 39 Resected gastric cancers should have IHC studies to determine if the tumor expresses HER2 and therefore may serves as a target for treatment.
Hereditary Diffuse Gastric Cancer
Approximately 10% of gastric cancer cases demonstrate familial clustering, and 1-3% met the criteria for HDGC. HDGC is a genetic cancer susceptibility syndrome diagnosed by one of the following: (1) two or more documented cases of diffuse gastric cancer in first-or second-degree relatives, with at least one diagnosed before the age of 50 years or (2) three or more cases of diffuse gastric cancer in first-or second-degree relatives, independent of age of onset.
HDGC is inherited in an autosomal dominant pattern 40 and caused by truncating mutations in the CDH1 gene located on chromosome 16q22.1. This gene encodes for E-cadherin, a calcium-dependent cell adhesion glycoprotein. Functionally, E-cadherin impacts maintenance of normal tissue morphology and cellular differentiation. CDH1 acts as a tumor suppressor gene in HDGC, with loss of function leading to loss of cell adhesion and subsequent proliferation, invasion, and metastasis. In contrast to truncating mutations, missense mutations have been reported, but they are not functionally significant.
The average age of onset of HDGC is 38 years old. Among individuals found to carry a germline CDH1 mutation, the sensitivity of radiographic and endoscopic screening for gastric cancer has been poor. Histologically, in early stages, HDGC is characterized by multiple microscopic infiltrates of malignant signet ring cells that may underlie normal mucosa. Because these malignant foci are small (typically < 4 mm) and diffusely distributed throughout the stomach, they are difficult to identify via random endoscopic biopsy. Endoscopic surveillance for HDGC has been reported previously to be ineffective. In one large series, preoperative endoscopy failed to detect HDGC in 21/23 (91%) patients. 41 Unfortunately, by the time patients are symptomatic and present for treatment, they usually have locally advanced gastric cancer, and their prognosis is poor (Table 4) . 42 Published case reports describe patients who have multi-focal diffuse gastric cancer despite normal preoperative endoscopy with random biopsies. Although asymptomatic CDH1 carriers who undergo prophylactic gastrectomy are typically cured, the 5-year survival rate for Patients who were diagnosed by CDH1 mutation screening and did not have symptoms at diagnosis had an improved long-term outcome. Each patient who underwent prophylactic gastrectomy had a T1N0 gastric cancer and was cured, while only 20% of patients who presented with symptoms were cured by stomach surgery 42 individuals who develop clinically apparent diffuse gastric cancer is only 10%, with the majority dying before age 40.
42
The optimal timing of prophylactic gastrectomy in individuals with CDH1 mutations is unknown, but most recommend that it be performed 5 years earlier than the youngest patient in the family with HDGC. 43 Although potentially lifesaving, prophylactic total gastrectomy for CDH1 mutation carriers is associated with significant risks. Overall mortality for total gastrectomy is estimated to be between 2 and 4%. Furthermore, there is long-term morbidity including diarrhea, dumping, weight loss, and difficulty eating. A recent prospective quality-of-life study of the effects of prophylactic gastrectomy for HDGC patients demonstrated that physical and mental function recovers to baseline 9-12 months postoperatively. 44 However, 70% of patients had diarrhea, 63% fatigue, 81% eating discomfort, 63% reflux, 45% eating restrictions, and 44% altered body image, which persisted beyond this time point.
Additionally, because women with CDH1 mutations have a nearly 40% lifetime risk of developing lobular breast carcinoma, they should be carefully screened with annual mammography and breast MRI starting at age 35.
45 They should also perform monthly self-examinations and undergo breast examination by a physician every 6 months.
The emergence of gene-directed total gastrectomy as a treatment strategy for patients with HDGC represents the culmination of a successful collaboration between molecular biologists, geneticists, oncologists, gastroenterologists, and surgeons. It is anticipated that the recognition of similar molecular markers in other familial cancer syndromes will transform the approach to the early diagnosis and treatment of a variety of tumors.
Summary
Gastric cancer is the third most common worldwide cause of cancer-related deaths. Without the use of screening, most patients present with advanced disease and 40% have distant metastases. Diagnosis is usually made by endoscopy and staging based upon a combination of CT, PET, EUS, and laparoscopy. Surgical resection is an integral part of a curative treatment and D2 lymph node dissection ensures adequate nodal sampling. Preoperative or postoperative chemotherapy improves outcomes and prolongs patient survival. While most gastric adenocarcinomas are sporadic, 1-3% of HDGC due to germline alterations in the CDH1 gene encodes for Ecadherin. This syndrome is characterized by signet ring cell adenocarcinoma that is typically multi-focal and more prevalent in the proximal stomach. When diagnosed by genetic testing, these patients can be cured by total gastrectomy and this is recommended even when endoscopy is negative for identifying malignancy. In addition, germline mutations in CDH1 are also associated with lobular breast cancer in 40% of female patients. In conclusion, the management of sporadic and hereditary gastric cancer continues to evolve in terms of treatments and our understanding of the underlying biology of the disease.
Systematic Approach to Minimally Invasive Distal Gastrectomy
The introduction of advanced surgical technologies has changed the methods that surgeons use to perform operations for many cancers. In select cancers, there are clear outcome advantages when using advanced minimally invasive surgical (MIS) techniques. With respect to radical gastrectomy for patients with gastric adenocarcinoma, prospective studies have demonstrated superior short-term and equivalent long-term outcomes for MIS techniques when compared to open approaches. 46, 47, 48 However, the utilization of smaller incisions and instruments that are extensions of fingers and hands engenders new dilemmas. It is unclear whether MIS techniques adequately maintain the integrity of cancer operations, especially when surgeons are early in their learning curve. These concerns are particularly important to address when considering gastric cancer surgery in western countries, where the incidence of gastric cancer is relatively low and the prevalence of morbid obesity is high, leading to greater difficulties in developing and maintaining surgical expertise. Worldwide gastric cancer remains one of the most common malignancies. 49 , 50 However, in western countries, gastric cancer incidence has declined considerably over the past several decades and in the USA, it is not within the top ten list of most common cancers. In eastern nations where the incidence is higher, there has been greater acceptance and mastery of MIS techniques for gastrectomy. Based on our experience, we present a systematic approach to teaching and mastering MIS gastrectomy despite the challenges faced by western surgeons.
Parallels in MIS Versus Open Technique
When performing distal gastrectomy (open or MIS), we propose using the same or similar type of instruments for all key steps. 51 This consistent approach facilitates a smooth transition between open and MIS cases, wherein the only difference becomes the size of the incision rather than the technical performance of the operation. For example, energy devices should be used to divide small and large tissues; and small and medium-sized clips should be used to ligate blood vessels. Endoscopic linear staplers should be used to transect small intestine and stomach. The major difference in our approach between open and MIS techniques is the creation of the gastrojejunal anastomosis. For the open approach, we employ hand sewn two-layer anastomoses. For the MIS approach, an endoscopic or robotic linear stapler is used to create the anastomosis; and the common enterotomy is sutured closed either with the endostitch or robotic suturing technique.
Systematic Clockwise Approach
It is important to develop a standardized and easy-toremember series of steps that are followed for both open or MIS approaches. Distal gastrectomy with lymphadenectomy can be performed in a clockwise series of key steps with harvesting of nodal tissues along each of the major vessels ligated at its origin: (1) 
Conclusions
MIS distal gastrectomy requires advanced surgical technique and skill, which are difficult to develop and teach in the setting of low volume related to the low incidence of gastric cancer in the USA. However, a programmatic effort to use similar instruments and steps for open or MIS gastrectomy, such as the approach described above, can facilitate the adoption of such operative strategies while maintaining oncologic outcomes and adequate education of surgical trainees.
Is There a Role for Cytoreductive Surgery and HIPEC for Gastric Cancer?
CRS and heated intraperitoneal chemotherapy (HIPEC) have been an established modality of treatment for various abdominal pathologies, including appendiceal and colorectal cancers; however, its application in the setting of gastric cancer with peritoneal metastases (PM) has only recently been considered. Because gastric cancer often disseminates into the peritoneal cavity, CRS with HIPEC has been investigated as an adjunct treatment, although this modality may only be applicable to a specific subset of patients. At present, CRS/HIPEC is only investigational, and standard treatment for metastatic gastric carcinoma is palliative-intent systemic chemotherapy.
Emerging Evidence for CRS and HIPEC in Selected Patients
The first report of CRS and HIPEC for gastric cancer came from Japan in the 1980s, where mitomycin C was utilized in a prophylactic intent in gastric cancer patients with serosal involvement. 52 This study observed a survival benefit in those undergoing HIPEC; since then, multiple studies, largely from Asia and Europe, have emerged studying the role of CRS/ HIPEC in gastric cancer. Retrospective studies from France have observed an association with improved survival, particularly in those with limited PM. In a recent analysis from Lyon Sud Hospital in France, 127 patients (1989-2015) with PM were treated with CRS/HIPEC. The study observed a median OS of 13 months, with a 14% 5-year OS and 10% 10-year OS, which compared favorably to historic controls. 53 However, the rate of major complications was 50% and did not change with experience; this rate is higher than other institutional reports, although most report upwards of 15% morbidity.
Dr. Yutaka Yonemura is credited with being one of the pioneers of CRS/HIPEC in gastric cancer. He has reported improved survival in patients with PM randomized to CRS/ HIPEC compared to those undergoing CRS without HIPEC; systemic chemotherapy > 6 cycles was also shown to be an independent factor for survival. 54 Dr. Yonemura also proposed a strategy of neoadjuvant intraperitoneal (IP) and systemic chemotherapy (NIPS) comprised of oral S-1 combined with IP taxotere and cisplatin, also known as bidirectional chemotherapy, as an aggressive and safe means to treat PM.
In the USA, the GYMSSA trial, a prospective randomized trial comparing CRS/HIPEC/FOLFOXIRI chemotherapy to FOLFOXIRI alone showed no survival difference between those undergoing CRS/HIPEC/systemic chemotherapy versus systemic therapy alone. However, meaningful statistical comparisons could not be made and no definite conclusions drawn because the study was severely limited by poor accrual (i.e., only 17 patients). 55 On the other hand, the complication rate was very high with nearly every patient experiencing a grade 3 complication or higher; reoperation was performed in four (44%) patients, for hemorrhage and anastomotic leak. Like other published reports, however, this study found that a lower peritoneal carcinomatosis index and achievement of complete cytoreduction of disease were favorable prognostic factors. Another larger phase III randomized trial from China compared 68 patients undergoing CRS versus CRS plus HIPEC with mitomycin C and cisplatin. This trial observed a survival improvement in those undergoing CRS plus HIPEC versus CRS alone, as well as identified complete cytoreduction and exposure to > 6 cycles of chemotherapy as additional factors associated with improved survival. 54 Although retrospective, a multi-center French group also observed 5-year survival in patients with a peritoneal cancer index < 7 and complete cytoreduction, again suggesting that CRS/HIPEC may improve survival in highly select patients. 56 Looking to the future, the GASTRICHIP trial, a randomized, open, multi-center phase III trial, with a design to understand the role of HIPEC in the setting of locally advanced gastric cancer and/or positive peritoneal cytology, will attempt to evaluate the role of HIPEC in a prophylactic fashion. This trial is currently accruing; however, these patients have a lower disease burden than those with macroscopic PM, and the results may not be broadly applicable. The GASTRIPEC trial, also currently accruing, is a prospective multi-center phase III trial that will evaluate survival in patients with gastric PC randomized to CRS versus CRS and HIPEC following 3 cycles of preoperative chemotherapy. These trials may help identify in further detail which patients may benefit from CRS/HIPEC and elucidate the role of HIPEC in addition to CRS alone.
Summary
Given the heterogeneity within available studies, it is difficult to determine the best standard of care for any patient presenting with PM. While the results of prospective, randomized studies suggest a potential for improved survival in highly selected patients who undergo CRS/HIPEC, the morbidity of these procedures ranges from 20 to 40% in most reported series, and the overall complication rates are up to 50%. 53 Additionally, the impact of neoadjuvant systemic chemotherapy, the type of IP chemotherapy agent, the utility of NIPS, and the role of adjuvant chemotherapy remain to be elucidated for broad application to patients with gastric cancer and PM. Enthusiasm for CRS/HIPEC for gastric cancer PM must be tempered by the understanding that only a highly select patient population may qualify for this aggressive treatment. These patients must have an excellent performance status to tolerate CRS/HIPEC, a low tumor burden, and should demonstrate lack of disease progression while receiving systemic chemotherapy. Moreover, CRS and HIPEC are not exclusive of systemic treatment. Thus, this approach should only be considered as an adjunct in the multidisciplinary care of the appropriately selected patients and ideally should be performed in the setting of a clinical trial. Further collaborative studies, perhaps across countries, and multiinstitutional clinical trials may allow for improved understanding of the timing and role of CRS/HIPEC.
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